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Abstract

Introduction. The green areas play an important role in improving the environmental quality and climate of the city. However,
despite the undoubted importance of these areas, the benefits to public health are still under investigation.

Results. The Authors perform a review of studies on the relationship between health and green areas and describe the main
areas for which evidence on this relationship is currently available. They include: effects on air quality, on social cohesion, on men-
tal health, with particular reference to the stress, and on physical activity.

Conclusions. Most of the evidence comes from cross-sectional and descriptive studies and the approaches used to measure
the association show themselves to be often unsatisfactory. The Authors conclude the review stressing the need for greater
integration between the different professionals involved in urban planning and in health care analysis in order to identify re-
search approaches more appropriate to understand such complex issues, striving toward a planning design of green areas that
will satisfy both environmental sustainability and health requirements.

(Epidemiol Prev 2015; 39(4) Suppl 1: 8-13)
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Riassunto

Introduzione. Le aree verdi assumono un ruolo molto importante nel migliorare la qualita ambientale e il clima delle citta.
Tuttavia, nonostante |'indiscussa importanza di tali aree, i benefici per la salute pubblica sono ancora oggetto di studio.
Risultati. E’ stata svolta una revisione degli studi sul rapporto tra aree verdi e salute. Sono descritti i principali ambiti sui quali
sono oggi disponibili evidenze circa la relazione tra spazi verdi e salute. Essi includono: gli effetti sulla qualita dell‘aria, sulla coe-
Conclusioni. La maggior parte delle evidenze derivano da studi descrittivi e di prevalenza e gli approcci utilizzati per la misura
dell’associazione sono spesso non soddisfacenti. Gli autori concludono la revisione sottolineando la necessita di una maggiore
integrazione tra le diverse professionalita coinvolte nella progettazione urbana e nella tutela della salute per individuare approcci
di ricerca piu adeguati per comprendere problematiche cosi complesse, in modo da giungere a una progettazione delle aree verdi
che soddisfi le esigenze di sostenibilita ambientale e di salute.

(Epidemiol Prev 2015; 39(4) Suppl 1: 8-13)
Parole chlave: spazl verdi, contest! urbanl, salute, attivita fisica, progettazione
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INTRODUCTION

About 3.4 billion people (half of the world’s populauon) live in
urban arcas today: it has becn estimated that the proportion will
rise to 60% b{ 2030, and the absolute number will be 6.3 bil-
lion by 2050." The understanding of how urban environment
affects health outcomes and how it could produce health ben-
cfits is thercfore an urgent priority, as recognized by WHO in
the declaration of 2010 as the Year of Urban Health.
Unfortunatcly, duc to increasing urbanization, combined with
the spatial planning policics of densification, nowadays homes
have become more and more scparated from green environ-
ments, although, as arguod by van de Berg ct al. 2 a restricted
access to green spaces may increase vulnerability to the impact
of stressful lifc cvents on mental and physical health.

At present, several studics provide cvidence, albcit still rather
weak, of some association between green spaccs, wellbeing,
and health.36 In the most recent years, this topic has gaincd an
increasing interest.

RESULTS

A «web of knowledger scarch with just two terms, «green
spacc and healthy, yiclded 2 hits for 1990-1999, 34 for 2000-
2009, and 45 from 2010 to Junc 2013.7 The reasons for this
risc in interest arc many. Some papers reflect concerns that ur-
banization, cnvironment degradation, and lifestyle changes are
quali-quantitatively diminishing occasions for human contact
with nature; others consider naturc as just onc aspect of the
physical cnvironment that may be potentially beneficial for
health. In gencral, rescarch aimed to proposc practical meas-
urcs that could directly or indirectly provide access to nature,
inc[uding interventions about housing, transportation, and
recreation.

In the same papcr,7 the Authors performed a «review of re-
vicws» on the topic until April 2013, Involvlng 56 relevant re-
views. Of the pecr-reviewed articles, the majority appeared in
journals focused on public health or cnvironmental planning.

The reviews varied considerably in methodology, guiding

aims, and cnvironmental aspects discussed.

Despite this varicty in methods, aims, and focus, there was a

strong agreement about the methodological statc of the art. The

reviews agreed about the following conclusions:

B most of the studies arc obscrvational;

o few primary studics have investigated in a consistent and rig-
orous way the rclationships between contact with nature and
health;

® fow primary studics have explored how the cffects may vary
by population subgroup, typc of natural environment, or type
of contact with nature;

B consistent and objective measurements of both exposure to
nature and health-related outcomes remain clusive.

Reviews showed three common weaknesses:

M scarch strategics did not always address the varicty of envi-
ronments or scttings that count as “natural”;

B rcviews from individual-based disciplines tended to ignore ev-
idence from others (c.g., psychology zs. cpidemiology);

® the varicty of health outcomes used in primary studics was not
well addressed.

Nevertheless, the reviews generally agreed that bencficial effects

from contact with nature do occur. Contact with naturc may

affect health via multiple pathways, that have received rela-
tively large amounts of rescarch attention: air quality, social co-
hesion, stress reduction, and physical activity (figure 1). Path-
ways mostly procced from the natural environment to health
cffects via contact with nature, but two of them also proceed
dircctly from the natural environment to stress and air qual-
ity, respectively, implying that the natural environment may
affect air quality and health without engaging first with nature
as such. The two-headed arrow between “natural environ-
ment” and “contact with nature as such” acknowledges that
these are connected in a two-way relationship. The two-
headed arrows between the boxes describing air quality, phys-

ical activity, social contacts, and stress also imply their recip-

i X Figura 1. Some pathways
air quality through which green spaces
an affect health (from Hartig et
al. 2014, modified).
Figure 1. Alcuni percorsi at-
—0 physical health and wellbeing traverso i quali gli spazi verdi
natural <contact activity — 8> nce influenzano la salute (da Hartig
environment |~ ":'ﬁ'::“"“ improvements, happiness, et al. 2014, modificata)
» ency, reduction in coronary heart
(type, quality, etc) duration, etc) disease,depr Es:yn o
cardiovascular disease
\.\ social /.’ mortality, longevity, etc.)
cohesion
X some factors, like distance, weather, percelved safety, etc. could
modfy the effect
stress @ some factors, like age, sex, occupation, cultural context, etc.
could modify the effect
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rocal relatedness; however, cach may be related with all the oth-

crs and not only with the ones closcby.

Air pollution

Intcractions between green spaces and health may lead to pos-
itive and negative cffects, involving both social and physical
health effects.8 lmpcrmmblc surfaces such as roofs, facades, and
roads impair the microclimate by disturbing the radiation and
encrgy balance of arcas. Vice versa, green arcas in onc’s living en-
vironment mag amclioratc air pollution, and the urban heat is-
land effect.?!? Trees, shrubs, and other kind of vegetation
may affect air quality and, through it, human wellbeing and
health. Trees and other vegetation may reduce levels of some
pollutants, including gascs and particulate matter (PM), but
they may also contribute to air pollution by rcleasing hydro-
carbons, lncludlng lso rene and terpencs, with considerable
variation by spccles 0-12 Some trees and plants relcasc pollens,
aggravating asthma and allergics. In fact urban and sub-urban
ccological changes can affect the geographical range of discases
related to pollens, insects, and parasitcs.w‘“ Finally, trees im-
prove air quality indirectly when they cool urban environments
and reduce building encrgy demand.” Hence, the positive
benefits of green space cannot be generalized.

Social cohesion

Natural features and open spaces in a residential arca can play
an important role in residents’ feclings of attachment towards
the community, and their intcractions with other residents. So-
cial cohesion refers to shared norms and values, the existence
of positive and fricndly relationships, and feclings of being ac-
cepted and of enjoying membership. It is more a characteris-
tic of neighbourhoods than of individuals'® and thercfore
more likely to be influenced by physical characteristics of the
ncighborhood, such as the availability and quality of green
spaces and natural clements. At the same time, green spaces
that arc perccived to have become overgrown or to be un-
managed, may have a negative effect on peoples’ wellbeing by
increasing anxiety caused by fear of crime.” Kneeshaw-Price et
al.'® evaluated five neighbourhood crime-related safety meas-
ures to determine how they were interrelated. They found that
ncighbourhood-active children living in the lowest crime-
quartile ncighborhoods had 40 minutes more of total MVPA
(modcrate to vigorous physical activity) in comparison to
ncighborhood-active children living in the highest crime-
quartile ncighbourhoods .

Generally, the few available studies suggest a positive relation-
ship between social cohesion and natural environments.”"!7 As
argued by Hartig et al.,” social cohesion within a neighborhood
does not lend itsclf to experimental rescarch, which makes it dif-
ficult to determine whether relations with environmental fea-
tures are causal. Some rescarchers'® found a positive association
between the presence of trees and grass in common spaces and
informal social contact with ncighbours. Morcover, the rela-
tionship between greenery and social contacts appeared to be
mediated by the use of the common spaces. The rescarch also
showed that social contact was positively related to one’s sense

of safety. Subscquent studics showed that residents with more
trees and grass around their buildings displayed less aggressive
behaviour, and their buildings were associated with fewer
crimes.'*2 More recent research suggests similar positive effects
of greening vacant lots, especially a reduction in gun assaults and
disorderly conduct.?!

Stressful life

In gencral, individuals living in arcas that lack green spaces
may be morc vulnerable to the negative impacts of stressful life
cevents because they have less opportunitics for nature-based
coping stratcgics than individuals living in arcas with abundant
green spaces.” Thus, the availability of green space in the sur-
roundings may bc an important environmental factor that
modcrates the relationship between stressful life events and
health. According to the WHO, mental hcalth promotion
should include actions that create living conditions and envi-
ronments that support mental health and allow people to
adopt and maintain healthy lifestyles.?? Green spaces arc
thought to influence mental health through an increase in
physical activity, by providing placcs for ncighbourhood res-
idents to mect, encouraging social tics, and alleviating stress
and mental fatigue.® Van de Berg ct al.? observed that re-
spondents with a higher amount of green space ina 3 km ra-
dius were less affected by experiencing a stressful life and had
a better perceived mental health. The moderating effects of
green space were found only for those within 3 km, presum-
ably because the 3 km indicator is morc affected by the pres-
ence of larger arcas of green space.

Nevertheless, findings from the studics on green spaces and
mental health relationship are not homogencous. Most stud-
ies were cross-scctional, and are thus subject to reverse causal-
ity. Gascon et al.,2 in a recent systematic review, found lim-
ited cvidence of a causal relationship between surrounding
greenness and mental health in adults, whereas the evidence was
inadequate in children. However, at least two longitudinal
studies in the UK provided cvidence that individuals living in
greencr arcas had better mental health outcomes over time, 5.26
whilc a study in Sweden found an additive protective cffect of
green space and physical activity on mental health among
women.? Astell-Burt et al.2® reported a protective effect of
green space on minor psychiatric morbidity across the lifecourse
in carly adulthood for men. In contrast, the bencfit of green
spacc for women emerged later in adulthood.

Despite the advantages of longitudinal designs, concerns
about unmeasured confounds remain, most notably the inability
to control for non-random sclection of residents into neigh-
borhoods. For this reason Cohen-Cline et al.?? examined the
association between access to green space and mental health
among adult twin pairs, a way to address this sclf-sclection prob—
lem becausc they provide a method of controlling genetic and
environmental confounds. Authors have hypothesized that
greater access to green space is associated with less depression,
but provide less evidence for cffects on stress or anxicty.
Access to green spaces showed psychological health benefits for
sociocconomically deprived populations, in at lcast three stud-
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ics;223! green space may therefore narrow health inequalities.
A recent large, cross-sectional international study,?? although
not proving causality, concludes that sociocconomic incqual-
ities in mental wellbeing were smaller among urban dwellers
reporting good access to recreational/green arcas and there was
no such difference for the other tested neighborhood services.
There are reasons that support the plausibility of a causal cf-
fect: for example, green spaces between residences and heav-
ily trafficked roads can reduce occupant noisc annoyance,
vegetation can conceal displeasing structures, and landscaping
around housing can hclg‘resldcnts maintain privacy and avoid
feclings of crowding.??

Hordyk et al.,® investigating everyday practices of immi-
grant children and families in the context of urban green
spaces such as parks, ficlds, backyards, strectscapes, gardens,
forests and rivers, observed that activities in natural environ-
ment scrve as a protective factor in the health and wellbeing
of this population, providing emotional and physical nour-
ishment in the face of adversity. Participants accessed urban na-
turc to minimize the cffects of inadequate housing, strengthen
social cohesion and reduce emotional stress.

Physical activity

A growing body of cvidence suggests that a major determinant
of physical activity is access to green spaces. In 2004, the Guide
for Community Preventive Services of the CDC recommended
«creation of or enhanced access to places for physical activity
based on strong cvidence of their cffectivencss in increasing
physical activity and improving physical fitness».3637 As the
Guide noted, most of the cvidence for this reccommendation
derived from cross-sectional studics. Low rates of physical ac-
tivity arc an important contributing factor to rising levels of
obesity, as well as risk of cardiovascular discasc, hypertension,
type 2 diabetes, stroke, colon cancer, and premature death.
Physical activity also promotes mental health across the life
span.?®39 Recent evidence suggests that the health benefits of
increased physical activity arc largest among thosc who were
lnmally physically inactive®” and in youth.*!*3 The outdoor
environment may influence how much physically active an in-
dividual is by offering suitable spaces for certain types of per-
formances. It may also attract pcople outdoors becausc of the
experiences it offers. Such outings ordinarily entail some form
of physical activity, at lcast walking An important prccondi-
tion for the usc of natural environments for physical activity
is individuals' (perceived) safety.’*16 Although there are possi-
ble negative cffects associated with physical activity (c.g.,
sports injurics) as well as with being in a natural environment
(c.g., Lyme discasc from tick bitcs), most of thesc cffects arc
not specific to physical activity in a natural cnvironment.
The built cnvironment is an important factor of influence, as
it can facilitate or inhibit participation in physical activity. The
litcrature has examined how different aspects of public open
spacc, such as access to, size, and design features, arc associated
with participation in physical activity. Proximity to parks and
recreational settings are generally associated with greater phys-
ical activity.* Qualitative evidence further shows that safety,

acsthetics, amenitics, maintenance, and proximity of public

open spaces arc important attributes for supporting physical

activity.

Despite the increasing number of studics in this ficld, there

arc some inconsistencics that confusc urban designers and pol-

icy makers and prevent the development of evidence-based

guidelines. Koohsari et al.#¥ in a recent review identified

conceptual and methodological gaps that nced to be ad-

dressed to progress rescarch on public open space and phys-

ical activity, which includc:

¥ uneven definition of open space, which introduces diffi-
cultics in comparing and collating evidence across different
studics. While there is a lack of rescarch into the influence
different types of public open space have on physical activ-
ity, there is some cvidence that non-park public open spaces
might be important for physical activity (c.g., walking trails).
As such, there might be specific requirements for designing
awalking trail to accommodate a wide range of physical ac-
tivitics within a small lincar place compared with a park.

¥ use of longitudinal and experimental study design when
possible: in particular rescarch on public open spaces and
physical activity would benefit from experimental studics
that measure behaviours before and after the introduction
of new public open space or renovation of cxisting public
open space. This point could take advantage from the in-
creasc in urban regencration interventions that several coun-
trics, including Italy, arc promoting. A recent study of peo-
ple who rclocated from onc neighbourhood to another,
found that gaining access to three different types of public
open space (parks, sport ficlds, beach) increased daily walk-
ing by 18-20 minutes for cach typc of public open space
gained.®

® exploring public open space exposure in multiple contexts:
previous studies have primarily focused on public open
space in a residential context, while the effect of public open
spacc in other scttings (c.g., around workplaces and schools)
has been ignored. Karusisi et al. * found that the number of
supermarkets around workplaces was associated with walk-
ing for transport among workers. Dalton ct al. 47 observed
that active travel to work was negatively assoclatod with the
avallablllty of free car parking at workplaccs

B moving specific measures of physical activity into public
open space: public open space can influence activity in at
lcast threc ways:
a. it can be a setting where people engage in physical ac-
tivity;
b. it can be a destination to which people actively travel ci-
ther to be active or simply to socialize;
c. it can be used as part of a routc to pass through to reach
another destination. Hence public open space can con-
tribute to different types of physical activity behaviours. Few
studies have attempted to understand the variety of ways
public open spaces influcnce physical activity.

Koohsari et al.** also considered the importance of the qual-

ity of public open space, in terms of features and characteris-

tics related to physical activity or walking, but also on the char-
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acteristics of surrounding built environment and on the asso-
ciation between public open space type and user profiles (age
group, socio-demographic group, sex). Furthermore they stress
the need to identify threshold values needed to attract people

to public open space.

CONCLUSIONS

Providing adequate public green spaces means offering people
both physical and psychological health benefits. As argued by
Wolch et al.,!? most studies reveal that the distribution of such
spacc often disproportionately bencfits the most affluent com-
munitics. Giving everybody access to green spaces is thercfore
increasingly recognized as an issuc of environmental justice.
Many citics in other countrics (c.g., both the US and China)
have implemented strategics to increase the supply of urban
green space, cspecially in deprived neighborhoods. Strategics
include greening of marginal urban land and reusc of obsolete
or underutilized infrastructures.

The definition of appropriate and innovative solutions could
benefit from collaboration between different professions. %50
Therefore it is necessary to encourage the integration of infor-
mation between various professional figures, such as urban na-

turc conscrvationists, urban planners, cnvironmental psychol-
ogists, and public health specialists.#*5! Hartig et al.” underline
that a lot more remains to be done to help environmental pol-
icy makers and designers to cstablish realistic assessments of
what naturc can and cannot do in their domain of activity. Part
of this task involves explaining how health benefits might over-
lap (or conflict) with other bencfits, such as better storm water
management, specics prescrvation, and carbon sequestration.
At the same time, a comprehensive methodology for analysis
of the associations between as of the urban environment
and residents’ health needs to be identified and implemented.5?
Asargued by Rydin ctal.,! the absence of such a methodology
is largely attributable to the complex nature of urban systems,
in which many factors affect social and health outcomes, com-
pounded by the scarcity of consistent data available at the ur-
ban scale. In this field, Koohsari et al. %4 suggest scveral indi-
cations to improve rescarch approaches. Building a body of
cvidence in this way could contribute to provide much-needed
data to urban designers to plan a public open space system able
to promote public health.
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